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Sunday, 16th. — Got extra Indians, and visited the western side 
of the bay.* 

Monday, 17th. — Embarked our stores, and started at 6 10 
across the bay, accompanied by some Indians in two canoes. 
Arrived at the tambo at 8 30. Having breakfasted and bathed, 
we commenced our return at 10 30. Ascended the hill, and 
reached the Quebrada,f which discharges its waters into the sea, 
at 11 5. At 11 20 reached the banks of the Napipi, having been 
just 50 minutes crossing the Cordillera which divides the two 
waters ; and shortly after arrived at Chequero, where we crossed 
the river ; forded it three times, and reached our former rancho at 
12 15. Arrived at the Montata at 12 40. Crossed the highest 
hill, which occupied us till 2 10, when we reached Yural, where 
we made a fire and warmed ourselves, the rain having fallen in 
torrents for the last two hours. Quitting Yural at 2 50, we 
reached the Tambo de Antado at 4. Here we got dry clothes, 
and found everything as we left it. 



XVII.— The Mines of Copiapo. By Colonel J. A. Lloyd, F.R.S., 

F.R.G.S., H.B.M. Charge d' Affaires in Bolivia. 

Communicated by H.R.H. Prince Albert. 

Read February 24, 1853. 

On glancing over a map of South America, in about latitude 
27° 20' S., on the west coast there will be observed a small bay, or 
rather roadstead, bearing the name of Copiapo ; and some 50 
miles to the eastward in the interior a city is laid down named 
San Francisco de la Serva. 

The port is now generally known as Caldera, one of the 
stopping places for the Pacific Company's steamers ; but San 
Francisco, or " The CityT as it is more generally denominated, is 
the modern Copiapo and capital of the province of Atacama. 

But for the Copiapo British Mining Company, it is more than 
probable that the little that is yet known of this country would 
have been still more limited, and had it not been for British energy 

* It is surrounded by beautiful hills, and contains several minor bays ; but being 
exposed to the S.W. could not be considered good anchorage for shipping during 
the prevalence of winds from that quarter. The best anchorage is on the Cupica 
side, where the Punta de la Cruz (a little to N. of the parallel of 6° 41') nearly 
shuts in that of San Francisco Solano (6° 15' N.). The small river Cupica here 
discharges itself into the sea. The water is excellent, and affords much facility for 
watering ships, which may also procure oranges, lemons, cocoa-nuts, &c, from the 
Indians in the neighbourhood. — lb. 

f This quebrada is about 1500 yards distant from the Napipi. It enters the 
bay near the tambo on the shore, and admits of being rendered navigable by deep- 
ening, and employing locks. — lb. 
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and capital, its riches in mines would possibly not yet have been 
revealed. 

For several years the company above named has existed, or 
rather struggled to exist, deriving only scanty returns by the 
extraction of some rich and some poor copper-ores, raised to 
the surface of the most arid, yet perhaps the most healthy country 
on the face of the globe, without a sign of vegetation of any de- 
scription, without fuel or water,* absolutely without any resources 
but its mineral wealth, a desolate, sandy desert, intersected in 
every direction by the most bare, rugged, and forbidding-looking 
mountains, inhabited by no living creatures, animal, bird, beast, 
or insect, excepting a few wretched wanderers, in the shape of 
\cateadores" or mine hunters, or the far-sighted vulture, soaring 
in mid air to descry the prey, which so surely and so often sinks 
with fatigue and thirst on the plains below, or, perched moodily on 
some neighbouring rugged crag, digesting its horrid repast. 

Within a circle of some 90 or 100 miles still more inland, or 
rather N.N.E. of " The City," are studded the solitary and most 
melancholy-looking establishments of the mining Company, under 
the superintendence of certain hardy Cornish miners. At this 
great distance, under many privations in such a country, the 
miners perseveringly despatch the copper ore to the nearest shore — 
about 50 to 70 miles land carriage — to be conveyed in ships from 
thence, a four months' tempestuous voyage round Cape Horn to 
the smelting works of Swansea. 

These establishments are on the southern boundary of the terrible 
desert, which stretches to the snow-capped Andes to the east, thence 
seaward to the very shores of the barren coast of Chile, and form- 
ing one vast wilderness of sand through the so-called desert of 
Atacama, and then for hundreds of miles to Bolivia and Peru. 

Yet, in these inhospitable regions, concealed beneath the surface, 
and in many instances above it, are found incalculable riches. 
In every direction veins of the purest silver ore (besides copper, 
lead, iron, bismuth, cobalt, antimony, arsenic, and quicksilver) 
intersect the whole province of Copiapo or Atacama. 

It will hardly be believed that on every side of the establish- 
ments of the British Mining Company, and even within view, are 
to be found the richest silver-mines on the globe, distributing 
wealth and independence to hundreds of families, endowing the 
country with vast resources, and creating a branch of commerce 
with Great Britain, which is rapidly increasing beyond all pre- 
cedent, and has hardly any limit but that caused by the scanty and 
utterly inadequate population, the difficulty of transit, and the 
enormous expense for provisions and materials. 

* Five years have sometimes passed "without a single shower. 
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On all sides, almost daily, new silver-mines are discovered, 
sometimes under the very threshold of the copper-mining establish- 
ments ; offering such profitable investments to the company's 
servants, while the interests and speculations of that body are 
confined to the sluggish workings of their own minerals. 

It is no rare occurrence to find a " barra" or share of a new 
mine, (twenty-four of which compose the property of a mine in these 
countries), which was originally purchased for from 200 to 500 
dollars, rise in price in the course of a short time to 10, 20, 50, 
and even 80,000 dollars. It was only on the 10th of May that a 
" barra" or share in a mine of some promise was offered for " 15 
ounces," that is, about 51/., which was purchased by a Sefior 
Lemos. On the 12th a new " alcance"* was fallen in with. On 
the 16th the owner was offered 5000 dollars (10007.) for his share 
or twenty-fourth part, and, when the writer left on the 20th, the 
barra was quoted at 25,000 dollars, or 5000/. 

The two great mining districts in this country are, Los Tres 
Puntos and Chanarcillo (stunted bush). Los Tres Puntos, so 
called from three pointed, but not very remarkable mountains in 
the centre part of this region, is 30 leagues by road from Copiapo, 
about N.N.E. 

The Colorado Mine, which is in the close vicinity of these 
peaks, is 6584 feet above the sea, and one of the peaks 7680. 

Chanarcillo is some 16 leagues to the south of Copiapo, and 
contains mines of native and other silver of such wondrous richness, 
that a narrative of their produce would almost rival a tale from 
the Arabian Nights. The mines of Tres Puntos, at least the 
small proportion as yet discovered, are dispersed over a great area. 

From the summit of one of the high mountains, the horizon is 
bounded in all directions by other ranges, separated by parched 
sandy plains and valleys, in which are seen the remains of immense 
river beds, formerly exposed to the most violent action of extensive 
and very rapid streams, now without the slightest sign of vegeta- 
tion, and in a country too where for many years past hardly a 
shower of rain is known to have fallen on the parched earth. 

Under one view may be discerned mountains of dark-coloured 
limestone ; quartz and porphyrinic rocks of every colour and shade, 
intersected by rugged hills of clay slate and calcareous shale with 
their strata upset ; distorted in every direction, in such utter chaos, 
such a mass of confused debris, as to have the appearance of great 
cities destroyed by some terrible earthquake, and afterwards dis- 
coloured by fire. Perhaps in their immediate vicinity, the eye 
will be alternately relieved and charmed, by reposing on isolated 
patches and streaks having every colour of the rainbow, from the 

* " Alcance" a guide, or guia, followed until it turns out profitable. 
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green of the most luxuriant vegetation, to the most brilliant yellow 
and red, pointing out the localities of immense deposits of copper 
and oxydes of iron. The whole forms a landscape, which when 
exaggerated by the tints of a setting sun in this pure atmosphere, 
with the varying hues gradually subsiding from the more brilliant 
colours into a rose, then a purple, and lastly a fading neutral tint, 
is so surpassingly beautiful, that the wearied traveller is enchanted 
and amply rewarded for the toil he has encountered ; and the 
resting-place which may be yet many leagues distant appears, 
from the extraordinary illusion caused by the calm and transparent 
atmosphere, to be almost immediately at his feet. 

The mines of Chafiarcillo are different, and are almost ex- 
clusively confined to a spur of one of the mountain ranges, and the 
plain or valley in its vicinity. The mountain itself is one huge 
mass of very hard and almost black limestone, with a softer and 
lighter calcareous rock, intercepted by and alternating with 
immense beds or " mesas" of a very tough and horny limestone of 
a deep brown and almost waxy appearance. They vary in thick- 
ness from 80 to 120 yards, and no less than seven of these mesas 
have already been pierced through. There are occasionally almost 
vertical dykes of this horny limestone passing through the other. 

On the plain beneath, the village or town of the Placilla, or 
Juan Godoi, is flourishing, unhappily notorious for its unbridled 
pleasures, its vices and gambling, and its temptations to the miners. 

On looking upward to the very summit of the hill, which is about 
4500 feet above the sea> the whole steep scarp appears studded 
with immense steps of debris, with huge buttresses to support them ; 
these are the mouths of the various mines. Perched on these 
resting-places are discerned the numberless houses, huts, and other 
belongings of each " mineral/' and the whole mountain seems 
covered with them. 

On all sides range after range seems to inclose this little plain, 
towering up higher and higher ; at last, in one direction the pure 
and azure sky is darkened by massive clouds, above which are 
discerned, like bright points of molten silver, the snow-capped 
summits of the far distant Andes, 

To the left, apparently hanging over Chafiarcillo, but really three 
leagues distant, are two remarkable mountain tops, called Los 
Frayles, or the " monks," which contain the richest treasures in 
quicksilver. 

The fame of the silver-mines of Copiapo is of very recent date. 

It was only some twenty years since (in 1832) that a poor 
Chilean muleteer, named Juan Godoi, was, one 18th of May, 
hunting a guanaco in this unpeopled wilderness. 

Having wounded his game, he had pursued it until he was so 
utterly overcome with fatigue and thirst, that he could advance no 
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further : he sank down on a neighbouring rock, trusting that on 
the return of his dogs their reddened mouths would show whether 
they had come up with their victim. 

In a few moments Godoi found that he was seated on a rugged 
block of pure silver, which had crested out from a vein immediately 
beneath. From this instant Chafiarcillo took its birth as a rich 
mining country, which has endowed the republic of Chile with 
great wealth. 

Some 800 feet above the administrador's house, and at the 
summit of the hill, is now seen a small excavation. It was imme- 
diately after Godoi's discovery that a poor peon, named Bolado, 
slept beneath a projecting crag, and in the morning found that his 
frugal fire had brightened a portion of the wall of his resting-place : 
that wall was the outside of one perfectly isolated mass of pure 
and solid native silver. When all cut out it yielded 2800 marcs 
to the fortunate owner, but no indications whatever were found of 
a vein beneath. 

Discovery then followed discovery, and rich was the spoil that 
was gathered for a time from the veins which had been opened 
from the surface. The returns, however, gradually diminished, 
until at length, in 1836, the miners almost simultaneously came 
down upon one of the " mesas" of hard rock, called in the lan- 
guage of the country the " mesa de piedra," " the stone table." 

Such was the condition of the mines of Chafiarcillo generally in 
1836, when the patron, Jose Miguel Gallo, a Chilean, and 
owner of Descubridora, found his richest veins end at this stone 
table, and determined to embark all his remaining capital in one 
hazardous enterprise. 

He had little education and as little experience in mining or 
geology, but, encouraged by the beautiful old Spanish proverb, — 
" Todafior tiene sn raiz" (Every flower hath its root), he deter- 
mined to sink shafts through this adamantine cloak or " man to v " 
Fathom after fathom was industriously pierced in several places, 
but the " mesa" seemed to extend to the very bowels of the 
earth. Gallo sickened with disappointment, his friends deserted 
him, his means were exhausted, he was ruined ; still he perse- 
vered. His high-minded and spirited wife became a teacher at a 
small school ; his gallant sons, as they considered the miner's pick 
a disgrace, went to work in the " buitron," treading out with 
their naked feet the amalgam of mercury and silver. 

At last fortune smiled suddenly on Don Jose, and on his 
family — the barrier was at last pierced through at a depth of 266 
feet, when riches beyond their most sanguine hopes were revealed 
to their ravished eyes — vein after vein, band after band, of rich 
native silver were found by the eager adventurers. 

Gallo's example was then quickly followed by the other pro- 
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prietors, who took up their shares again, and every one was re- 
warded with a treasure beneath the " mesa." Vast wealth was 
collected, and the descendants of Gallo possess the richest inherits 
ances in Chile. 

It is now a notorious fact throughout the Chanarcillo district 
that whenever a " mesa" or a dyke of this horny limestone 
occurs — in the first case the vein is lost, but, sinking through 
the immense cover, it is again encountered, richer than ever, 
and crowned by a mass of pure silver, varying in weight from 
hundreds to even thousands of marcs. It appears as if the 
liquid silver had been injected by force through the innumerable 
fissures upwards, until it had been resisted by the enormous super- 
incumbent weight of the " mesa" of hard limestone, when, as 



Mesa. 




long as the metal remained liquid, it insinuated itself into a con- 
densed mass in every possible direction where it found the least 
resistance. 

In the second case of the dykes, this wonderful phenomenon 
takes place on both sides the wall ; for when any of the veins come 
to the great dyke they spread out into large branches and masses 
of native silver, and immediately on the opposite side a corre- 
sponding mass is found, which is the " guia' to another rich vein, 
subsiding gradually to its usual dimension, from 5 to 2 inches in 
width, from 6 to 10 feet in depth, having generally on either side 
crystallized and massive calcareous spar, with an outer laminifer- 
ous coating, from half an inch to two or more feet in thickness, of 
a very red carbonate of lime, and known as the guide or " guia" 
to an argentiferous vein. 

The most important mines at Chanarcillo are San Francisco, 
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San Francisquito, the Descubridora, Candelaria, Colorada, Valen- 
ciana, Esperanza, Manto de Manduola, Manto de Ossa, Guias de 
Carvallo, San Jose Juanaca, Desempefio, San Felix, Santa Rica, 
El Delirio, &c. 

To give some idea of the riches drawn from these newly disco- 
vered and only partially worked veins, the mine of San Francisco 
may be adduced. It originally belonged to Don Ramon Goyone- 
chea, and since 1 832 has yielded large returns, and now appears 
to be one mass of silver, richer than ever. 

The mines of Tres Puntos are equally rich both in silver and 
romance ; they were utterly unknown some four years since. They 
too owe their discovery to pure accident. In the year 1848, a 
poor Indian, a " chango"* named Osorio, had been employed as a 
courier from Copiapo to the copper-mines still farther north than 
Tres Puntos. During a journey from the city to the mines of 
Salado, Osorio, borne down with fatigue and benighted, had 
reached the valley near the mountains which have since given the 
name to the mines, when his mule gave such signs of distress that 
he well knew, if further urged, would end in her sinking never to 
rise again. 

The hardy courier made up his mind for the worst, and picket- 
ing the poor beast close to him, laid down to await the first dawn. 
He slept soundly, the sun was high on the mountains before he 
awoke to find his mule had torn the little mining bar from the 
picketing place, and strayed some distance, although yet in sight. 
Osorio was soon up with his companion, when he observed the end 
of the mining bar glistening with silver. 

This was the origin of the Esperanza mine, which now bears a 
value in the market of 16,0007. per " barra" or 24th, their total 
being 1,920,000 dollars, or 384,000/. By the last monthly return 
to the Juez, the investment has yielded a profit on each share of 
4000/., all expenses and interest at 12 per cent, on the capital 
hiving been first paid. 

Since that late period strata after strata have been laid open, 
mine after mine denounced, and now there are some 59 mines in 
work, among the most profitable of which are, Salvador, Oriente, 
Esperanza, Colorado, Luz del Pilar, Carmen Alto, San Francisco, 
Despreeiada, San Antonio, Baldomera, Belisario, Manto Grande, 
Toledo, Lola Montes, Al fin Hallada, &c. &c. 

There are besides in several other districts in the vicinity a 
number of mines, as at Pajonales, Bandurias, Garin, Romero, 
Sacramento, &c. There are in all 235 silver, 14 copper, and 6 
gold mines in the department of Copiapo alone, and there are a 
great number of others in the districts of Atacama. 

* A chango is of the race who inhabit the coast, and are fishermen. 
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The discoveries in Los Puntos have been attended with loss of 
life from want of water at the outset. Numbers of horses and 
mules died during the first few weeks, and eight cateadores or 
mine-hunters were known to have been lost, besides many others 
who have never been heard of. 

It is only by others passing some unfrequented place in this 
terrible desert that human remains are found, the skin and skeleton 
so perfect as to have the appearance of a fresh mummy. The 
form remains perfect, and the features can be easily distinguished, 
the dry climate having produced this wonderful effect. The bodies 
of mules at almost every mile are observed, comparatively as light 
as feathers, and some in the most striking positions, having died in 
the very act of leaning against a rock, others while vainly attempt- 
ing to nibble a last atom from, here and there, some miserable and 
stunted thorny bush. 

No w r ater of any description was to be found at first within 30 
leagues of the mines. A 9-gallon cask of brackish water cost 8 
dollars, or 11. 12s., and the baiting of a horse- or mule was 15 
dollars, or 3/. Since that period the price has gradually fallen, 
and several wells have been sunk. But as yet the only drinkable 
water comes to the mines from wells at Los Puquios, about 10, 
and Sierra de Vacas, about 5 leagues from Tres Puntos. The 
small barrel costs 8 reals (45.) from the former, and 9 reals 
or 45. 6d. from the latter, which is also the best water. The 
sum of 2000 dollars or 400/. was a few days since paid for a 
well of indifferent water 1 1 feet deep. 

At Chanareillo the water is brought up to the mines on the 
backs of donkeys from many leagues' distance, and the quantity 
furnished to an establishment forms a very important item in the 
accounts. At the Delirio the cost of water annually is 2000/. 

Export of Silver. — In the year 1832 to 1836 the exports varied 
from 60,000 marcs of pure silver to 90,000, decreasing to 18,00C 
in 1836. At the present time the exports of native silver or 
" plata caliente," as passing through the Custom House, amount 
to 400,000 marcs, and by far the largest proportion, which is called 
" piedra fria," or those not reducible by mercury, go to Europe in 
the mass. These comprise the richest sulphurets, yielding, as in the 
ruby silver, termed *' rosicler," as much as 40 to 45 per cent, 
antimonial and arsenical silver, the former sometimes giving 73 
per cent, of silver, and other vast quantities yielding from 5 to 20 
per cent. 

Chanareillo alone in less than ten years produced more than 
twelve millions of dollars, and in 1851 seven millions of dollars, for 
all metals, were shipped in value at Caldera alone. 

The Port of Caldera. — The Port of Caldera, now a rapidly 
rising town, possesses a good landing wharf and mole, with 24 
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feet water, at which ships of 800 and of 1200 tons have discharged 
cargo. There is a large and handsome two-storied custom-house, 
storehouses, shops, and hotels, guard-house, &c. There is a con- 
venient railway station, which would do honour to the provincial 
town of any state ; and there is a large machine shop, furnished 
with some of the most admirably finished lathes, planing, slotting, 
and drilling machines, worked by a 20-horse engine. 

All this is due to the energy of Mr. Wheelwright, the original 
and successful projector of the Pacific Steam Navigation Company, 
whose line of vessels are now so complete, that there is a certain 
communication from the whole distance of Valparaiso to Panama 
every 14 days, in both directions. Mr. Wheelwright has been 
ably assisted by two eminent American engineers, Mr. Allan 
Campbell and Mr. Evans. Eighteen months since Mr. Evans 
landed at the miserable and then insignificant Port of Caldera, and, 
finding no hut or accommodation, passed the night in a fisherman's 
rancho on the beach. 

The road to Copiapo, 50 miles distant, was through the most 
hopeless waste, with neither water nor vegetation. The whole 
plain was bleached with saltpetre and other salts lying some depth 
on the surface. 

The journey occupied a whole day, a day of great suffering 
from the intense heat, and the clouds of suffocating dust, surpassing 
even the transit from Suez to Cairo. 

The journey is now daily accomplished in less than three hours to 
Copiapo, 1213 feet above the sea, in most comfortable carriages, 
with sofas, &c, holding some 50 persons each, and securely hung 
on four pairs of wheels, and trussed bearers. 

The locomotives are equally elegant, worked with coal or wood, 
drawing a very large tender, the tanks filled with water, every drop 
of which is distilled from the sea at Caldera. 

To crown the whole of Mr. Evans's undertaking, an excellent 
railway station greets the well-pleased traveller on his arrival at 
Copiapo. 

[Remarks. — On perusing the few desultory notes, which have been made 
during a rapid and fatiguing journey over the districts of Chanarcillo and Tres 
Puntos, it will be probable that a stranger to this part of the world, or even a 
geologist having only the experience of the metalliferous districts of the Old 
World, may look with wonder, if not distrust, on a narrative attempting to 
describe the existence of such unparalleled riches, and, it is admitted, almost 
incomprehensible to those who have not passed through the country. The 
best guarantee in favour of the fidelity of the narrative will be an inspection 
of the few statistical notes which have been appended, collected at the mines 
and the " Intendencia." 

It will not be unreasonable to infer, and which inference is borne out by 
facts, that on so extensive a coast, a tranquil sea, and an indifferent surveillance, 
it would not be difficult to escape altogether the payment of duties ; and the 
Government returns for bar silver are very much less than the actual quantity 
exported. 
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Another collateral support to the statements of the richness of the country 
will be the specimens of the ores sent home with these notes. The greater 
part of them were detached by the writer's own hammer, or collected by him 
in the mines. 

Many of these specimens will fully illustrate the richness of the veins, which 
are unparalleled in quality perhaps in the world.] 

1st. At Chafiarcillo the mines are generally worked through an 
obstinately hard limestone into not only veins but continuous 
bands and large masses of native silver, so pure and so rich as to 
require no other trouble than to be sent to the melting-pot. 

Such are the mines of Descubridora, San Francisco, San Do- 
mingo, &c. 

2nd. The richest veins of chloride and bromochloride of silver, 
both massive and semi-crystallized, are found in Descubridora and 
many others. 

3rd. Antimonial silver, with a sulphuret called " Plomo ronco" 
(almost pure silver), is common to all the mines. 

4th. Native silvers, filiform, arborescent, granular, and arena- 
ceous, are found in all their varieties in limestone, in transparent 
calc spar, and often with sulphate of lime. 

They are more or less rich throughout the district, and are 
classed under the name of " plata calida," as reducible, together 
with the chlorides or horn silver, by mercury, at the " buitron" or 
" maquina." 

And lastly, the arseniurets are found in enormous quantities 
in all the mines, and a beautiful but rarely crystallized iodide of 
silver with the ruby silver are partially distributed, as at Descu- 
bridora, San Francisco, El Delirio, &c. 

In " Tres Puntos" there have not been as yet found such rich 
masses of native silver, but it is amply made up in quantity by 
the smaller branch veins of arborescent and granular silver. 

The prevailing mineral in the most valuable mines is the beau- 
tiful " rosicler," or ruby silver, found massive in large bands, 
sometimes more than six inches thick and several feet in depth. 

They yield from 25 to 40 per cent, of silver. 

Large quantities of the rich sulphuret, or " plomo ronco," occur 
with the " rosicler," with antimoniurets and arsenical silver and 
sulphurets of less per-centage, and occasionally, at both districts, 
bismuth and cobalt ores of silver. 

All these latter are called " piedras frias," or not reducible by 
mercury. Thousands of tons are shipped to different countries in 
Europe to be smelted. 

At the mines there still remain enormous mounds of ore, which 
have been picked over and rejected because not of the richest ore, 
but are left for more leisurely examination, when mule hire will 
have become more reasonable and provisions more plentiful. 
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It is computed that at Chanarcillo there are more than 300,000 
tons of " piedras frias," piled in immense heaps, hitherto useless, 
and occupying the valuable ground in the vicinity of the mines. 
They are judged to have a " lei," or per-centage of pure silver 
of from 6 marcs or 48 ounces to 50 marcs or 400 ounces per ton, 
and at present without any available means whatever of reducing 
them. Within a day's sail of Valparaiso, however, at Talca- 
huano, close to the landing-place, extensive coal mines have been 
discovered, of which the surface has as yet been hardly pierced.* 

The coal is light and highly bituminous, and is said to burn 
away very fast, leaving no cinders. Whenever the stock of Eng- 
lish coals at the depot fails the steamers are in the habit of using 
this coal, and it is said to get up 'the steam quickly and burn well. 

There is no doubt that if these mines were worked to a greater 
depth, the coal would improve and come into more general use. 

In many parts of the districts galena is found in quantities, 
although, in the profusion of the more valuable metals, it is not 
worked. 

Limestone of every description, excepting the primitive, is in 
abundance in all directions. From Caldera to Copiapo the plains 
are covered with alkali ; and the little port of Iquique, only two 
days' sail from Caldera, is frequented solely for the large quan- 
tities it possesses of saltpetre. Thus, in the immediate vicinity of 
these numberless silver-mines are to be found all the requisites 
for smelting. Yet not a single furnace has been erected on any 
part of the coast for such purpose, although within musket-shot of 
the mole of Valparaiso there is an establishment belonging to an 
English gentleman for smelting copper-ores considered too poor to 
send to England. 

The chief causes may be attributed to the utter dearth of scien- 
tific knowledge, want of capital and population, indifferent means 
of communication, and consequent expense of transport. 

The railway to Copiapo has, in some measure, alleviated the 
latter evil, for since it has been opened every description of provi- 
sions, carriage, and labour have fallen 30 per cent. The pro- 
jector of the present railway has just entered into preliminary 
arrangements to continue the line 28 more miles towards Chanar- 
cillo, to a place called " Puente del Demonio," or Devil's 
Bridge, for the sum of 500,000 dollars; and in a short time the 
spirited proprietors will not only have a railway to the Cuesta of 
Chanarcillo, but another will no doubt extend to the foot of the 
mines of that name, as well as to the heart of " Tres Puntos." 

* See Journal of Royal Geographical Society, vol. xx. pp. 151-153. — Ed. 
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APPENDIX. 
Return of Silver-Mines worked in the Province of Copiapo in 1851. 
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Reals, Gcf. 


Reals. 








Chanarcillo . . . 


115 


1677 


1-049 


73 


2 


9 


763 


136 


821 


Tres Puntos . . . 


55 


629 


248 


26 


3 to 8 


8 to 12 


57 


42 




San Antonio . 


14 


99 


273 


4 


g 


? 


16 


6 




Garin, , 


17 


148 


25 


6 


2 


4 


10 


5 




Sacramento . . , 


12 


90 


139 


4 


1* 


4 


26 


9 




Romero .... 


22 


118 


137 


8 


4 


3 


57 


17 




Total . , 


235 


2761 


1871 


118 


•• 


•• 


929 
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During the year 1850, 153,987 cwt. of ore went to the amalgamation works. 

Of the above number of mines, 85, chiefly in Chanarcillo and Tres Puntos, are 
yielding very rich and abundant, ore. 

The population of Chanarcillo has already increased more than double: of the 
1049 in the placilla or town of Chanarcillo, 492 were men, and 457 women. 

In the district of Copiapo there were worked in 1842— silver, 100; gold, 4; 
copper, 40. In 1850 there was a great increase in silver and decrease in copper; 
viz.— silver, 233 ; gold, 6 : copper, 14. 

Machinery is being gradually adopted, and the richer mines possess large shaft?, 
with horse gear and drums : 40 are already put up. 

The greater porportion of the provisions for Chanarcillo are obtained direct 
from Valparaiso to the port of Tortoral ; nearer than Copiapo. The provisions 
are 30 per cent, cheaper than at the city. 

Provisions are now also beginning to be landed for Tres Puntos, at a little port 
25 leagues distant, called "Flamingo/' 

From tlie Official Return of the Tntendencia. 

Return of Silver in ingots and bars, &c, exported from Caldera during 1851. 

Pure and Bar Silver. Marcs. 

First Quarter 134,203 6 

Second do. 103,801 o§ 

Third do 86,772 4 

Fourth do. 54,082 

Total marcs . . . 378,859 2 § 

or 
Total ounces . . . 3,030,874 Of 

" Plata fria," as ruby silver, sulphurets, antimoniurets, &c, not reducible by 
mercury, and varying in the amount of silver from 8 to 73 per cent. 

lbs. 
First Quarter ........ 457,929 

Second do. . . . . . . . . 1,820,815 

Third do 8,533 

Fourth do. 25,552 

Total 2,312,829 

No duty is paid, excepting on pure silver, and some of the richest native silver is 
exported as " piedra fria." 
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Exportation of Bars of Silver reduced in Copiapo from the Native Silver 
or " Plata Calida." 





Marcs. 


Value. 








Dollars. 


1830 .... 


6659 




59,931 


1831 . 








5997 




53,973 


1832 . 








32734 


3 


294,609 3 


1833 . 








94149 


2 


847,342 2 


1834 . , 








82782 


1 


745,139 5 


1835 . 








84700 


5 


761,405 5 


1836 . 








17204 


3 


154,839 3 


1837 . 








58449 


1 


526,042 1 


1838 . 








63615 


4 


572,539 4 


1839 . , 








103765 


2 


933,897 2 


1840 . 








19248 


7 


173,239 7 


1841 . 








82112 


1 


739,009 1 


1842 • . 








82840 


3 


745,563 3 


1843 . , 








69199 


6 


622,791 6 


1844 . 








122994 


3 


1,106,949 3 


1845 . 








153447 


3 


1,381,030 3 


1846 • , 








160793 


5 


1,444,142 5 


1847 . 








204104 


4 


1,836,940 4 


1848 . 








261105 


1 


2,349,996 1 


1849 . , 








342239 


5 


3,080,156 5 


1850 . , 








387019 


U 


3,483,179 6£ 


Total , . 


2,635162 


*k 


18,432,719 3J 




2,435162 


2? 


21,912,719 5| 



Note. — It must be remembered that the native silver or plata calida forms only 
a small proportion of the ore and the value of the exports. 

The Descubridora Mine, from the scanty population, can only command 230 persons, 
employed as follows : — 

Per Month. Dollars. 
1 administrador • ••••••• 300 



1 accountant ...... 

36 mayordomos, and watcher, varying from 50 to 20 dollars 
70 miners, the English having 45 to 50 dollars per month. 

the others from 12 to 17 . • 

50 peons 

60 labourers 

3 blacksmiths ...... 

2 carpenters ....... 

7 servants ....... 



'•'I 



100 
1080 

1450 

750 
700 
150 
100 
90 



£944 = 4720 
or 11,238/. per annum for labour alone. 

The 70 miners work on 64 different veins or places, 25 of which yield immense 
returns, 19 are opening out, and 20 out of work, or shafts. There are, besides, 
some 40 more workings, 20 of which would yield, but there are no labourers, 
although a thousand men could be employed. 

The general direction of the veins is N. S. 6° 30' East, the dip being little more 
than 4°. The mine is 180 yards deep, and they have not yet pierced what is 
called the " Mantos of Delirio," which is expected, as in all other cases, to be 
richer than ever. 

The mean assayed percentage of the yield of the entire mine at the present 
period gives 200 to 250 marcs to the " cajon" of 66 quintals; that is, 528 to G80 
ounces of silver to the ton ! 
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With the above number of workmen, the profit last year was one million of 
dollars ! 

Salvadora Mine, belonging to Chileans ; administered by a Cornish Captain. 

Monthly. Dollars. 
Pay of administrador . • . « • • .105 
4 mayordomos ........ 147 

71 miners and labourers, 10 being English . • . . 1128 
Rations, materials, coal, general disbursements, water, and) 549 
transport • • • ./ 



Total 



1929 



or 385/. per month. 

The quantity of silver ore sent into Copiapo in April, 1852, realised fifty 
thousand dollars. (Signed) Joseph Anneak. 

Maquinas, or Amalgamating Works. — Until very recently, the only means em- 
ployed for obtaining the native silver from the ore was by the " buitron," still 
employed in Mexico, or treading out the amalgam of mercury and silver by the 
feet or by cattle. 

A poor English mechanic in Copiapo, named Cooper, a watchmaker by trade, 
constructed a model of a complete set of machinery, with kneading-mills or tinas ; 
but his invention was neglected, and even looked on with contempt, until an enter- 
prising and intelligent merchant from Valparaiso saw it and appreciated its value. 

Don Bernardino Codecido adopted Cooper's invention, and, in conjunction with 
an Englishman named Stephenson, obtained an exclusive privilege for seven years 
to employ this machinery. Stephenson died immediately after, and Don Ber- 
nardino erected and worked the establishment with immense profit. 

There are now 18 maquinas, worked chiefly by water-wheels from a small 
stream from the Cordillera; there are also 28 crushing mills, 156 amalgamating 
tubs or " tinas," and 41 subliming furnaces, employing 388 people. 

The following is a return of the quantity of ore reduced by Codecido's raaquina 
in the month of April, 1852. It will show how much silver is extracted at one of 
18 establishments, and the immense average " lei," or percentage of silver. 

Return of Ore reduced at Codecido's Works for April 1852. 







Cargas, 






Lei 


or 






District. 


Name of Mine. 


or 
Mule 


Weigh 
Cuts 


t in 


Number of 
Marcs in 


Products in 
Marcs. 






Loads. 






Cajon. 






Chanarcillo • 


Colorado . . 


53 


185 


50 


90 




158 


22 


Do. 






Desempeno . 


280 


980 




143 


40 


2190 




Tres Puntos 






S. F. del Vol. . 


17 


63 




71 


50 


70 


44 


Do. . 






Al fin Hallada . 


24 


84 




226 


50 


291 




Do. . 






Do. . . 


22 


78 




215 


54 


261 




Do. . 






Do. 


14 


52 




213 




175 


79 


Ladrelles 






Arcenico . • • 


2 


6 




118 




11 


12 


Pajonales 






Miller . • . 


56 


196 




24 


36 


73 




Do. . 






Descubridora . . 


13 


45 


50 


83 


40 


58 


63 


Do. . 






Escurial . , 


. . 





60 


2646 




24 


81 


Chanarcillo 






Delirio 


80 


303 




13 


16 


62 


33 


Checo 






Descubridora . . 


26 


91 




44 


60 


03 


50 


Tres Puntos 






Al fin Hallada . 


17 


60 




219 




205 


12 


Do. . . 






Do. . . 


12 


40 




269 




168 




Do. . 






Do. . . 


2 


5 
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16 


25 


Do. . 






Barcelonesa . 


189 


661 


50 


80 




831 


70 


Do. . 






S. F. Volcan . . 


36 


136 


50 


85 




181 


75 








846 


2988 


40 


4750 


46 


4942 


68 



Note. — Codicido's mill being in the city, is used more especially for experiments 
or new discoveries. The richer mines have amalgamating establishments near 
Chanarcillo. 
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To give an idea of the enormous profits shared by the owners of the maquinas, 
-who have a monopoly of the water, a return is subjoined of the operations of one 
maquina for 1850. 

It results that, for the reduction of 29,761 quintals of ore, yielding 86,345 5 6 marcs, 
the total charges were 88,153 dollars ! and the profit to the proprietor for his amal- 
gamating works, 67,529 dollars, or about 13,500/. ! 

As the different terms of the following table are technical, a glossary is given. 

Carga — a mule-load of 25 arrobas. 

Peso— a quintal of 100 lbs. 

Producido — the quantity of silver in marcs. 

Lei— the percentage or number of marcs in a "cajon," or 3 tons. 

liebaja — allowance or discount to proprietor, in dollars. 

Gastos — incidental expenses, in dollars. 

Fletes— payment for cargo mules, in dollars. 

Maquilas — the charge in dollars. 

Importe de las planillas— total amount of charges, in dollars. 

Statement of the Expenses of shipping 300 tons, or 100 "cajones," of silver ore, 
called " piedras frias," or sulphurets, antimoniurets, &c, from Valparaiso to 
England. Received from one of the first mercantile houses there. 

Data. — A " cajon" is "equal to 3 tons, or 66 quintals, or to 12,800 marcs. 
The " lei," or proportion of silver, was 400 marcs to the " cajon," or per cent. 
3*125. 

The freight paid was per ton 2l. 10s. 

Summary of Expenses. 
Freight ........ £750 

Insurance 1,260 

All the other expenses, including Custom-house j 

charges, wharfage, storeage, and commission for > 2,370 

sales in England, according to account current . } 

Total expenses of 300 tons . . £4,380 

The following will be the proportion of charges for silver yielding 3*125 per 
cent., and for the useless ore sent with it: — 

For 40,000 marcs of silver. 

Freight £23 1 

Insurance .....;.. 39 7 6 

Expenses up to time of sale to smelters . . . 74 1 

Proportion of expenses for silver . . £136 9 6 
For 296J tons of ballast or worthless rock. 

Freight . £726 19 

Insurance 1,220 12 6 

Expenses 2,295 19 

Total .... £4,243 10 6 

These are the expenses for carrying ballast to England. 

The sale of 40,000 marcs of pure silver in England realizes, at 40s. the marc (it 
is more rather than less), the sum of 80,000/. ; and it is assumed by the merchant, 
that if the assays have been carefully made and the purchases fair, he will realize a 
profit of one-eighth, or 10,000/. 

From the above memorandum, even if approximating to truth, it will be seen 
what an enormous loss is sustained by the mining proprietors ; and what Sums 
might be realized by smelting on the spot, and giving a profitable freight to ships 
coming out in ballast, by bringing out cargoes of coals at the rate of 2l. per ton, 
the average low market price for English coal at Valparaiso. Assuming the loss 
on carrying stones to England, as set forth, more than 2000 tons of coal could be 
brought out for smelting. 

p 2 
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But as an inexhaustible supply of quick-burning coals could be obtained at 
Talcahuano (Concepcion), for from 8s. to 16s. per ton, it is suggested whether coke 
could not be sent out instead of coal, when, by a better appliance of machinery and 
using stamping-mills, great economy might be introduced. 

Statistics of the Caldera and Copiapo Railway. 

Estimate. Dollars. 

Cost of grading, tracklaying, superintendence, engines 1 „.„ 000 

and bars, stations, water-deposits ) ' 

Land 50,000 

Right 10,000 

Pier 60,000 

1,063,000 
Extras 60,000 

1,123,000 

The capital paid up .♦•...• 1,150,000 
Received for surveys of road ..... 50,000 

1,200,000 

The extras were for a coal-deposit for the Steam Pacific Company, and apparatus 
for distilling water. 

The whole cost of the railway, including extras, is put at 1,250,000 dollars, or 
24,753 dollars per mile, which includes bars and locomotives sufficient to transport 
60,000 tons of goods, a well fitted and filled workshop, and stations; everything 
complete. 

The iron used is 56 lbs. per yard; sleepers 7 feet 6*8 in. X C. The maximum 
grade, 63 feet to the mile; the total elevation to Copiapo, 1200 feet. 

The engiDeers arrived in April, 1850; the first sleepers was laid in December, 
1850, and the road opened for traffic 28th of December, 1851. 

The revolution which followed retarded the work and limited the traffic ; the 
present income is 30,000 dollars (6000/.) monthly; but next year, when the 
copper-mines come into activity, the income will be 500,000 dollars. 

There being no bridges, nor rain, the road will be kept up at a trifling expense. 

The exports of metals from Copiapo for 1853 are estimated at no less than 
10 millions of dollars, and no copper is sent under a yield of 25 per cent, from 
the ores. 



XVIIL— On the Rio Negro. By Mr. Alfred R. Wallace. 

Communicated by Mr. Petermann. 
; Read June 13, 1853, 

The Rio Negro, or u Black River," is one of the largest northern 
tributaries of the Amazon. It enters that river at about 800 
miles from the ocean, while near its source it communicates, by 
means of the Cassiquiare, with the Orinoko. 

The most striking characteristic of the Rio Negro is that from 
which it derives its name — its black waters. And this is no ima- 
ginative or fanciful appellation ; forasmuch as the waters of the 
ocean are blue, so are those of this river jet black. The sudden 
change from the pale-yellowi&h olive of the Amazon is most 
striking, and must have immediately suggested its name to its 



